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(54) IViOLD FORMING COMPOSITION 

(57)Abstract: 

PURPOSE: To use artificial mullite molding sand having a variety of excellent chorcteristie, 
capable of obtaining excellent mold strength even in the long period of time to be used. 
CONSTITUTION: This mold forming composition is used in the case of forming a mold with a 
binder bond, composed of artificial mullite molding sand and an acid curing fran resin, and a 
curing agent. And the mold forming composition, which is required to contain a phosphoric acid 
and an organic sulfonic acid as its essential constituent and which is composed of, by wt., 10- 
85% phosphoric acid and 5-70% organic sulfonic acid, is obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1]It is a constituent for mold molding used when making a mold mold using a binding 
material and a hardening agent which consist of nature molding sand of artificial mullite, and acid 
hardenability furan resin, A constituent for mold molding whose content of 10 to 85 % of the 
weight and organic sulfonic acid a hardening agent uses phosphoric acid and organic sulfonic acid 
as an essential ingredient, and content of phosphoric acid is 5 to 70 % of the weight. 
[Claim 2]The constituent for mold molding according to claim 1 whose content of phosphoric 
acid in a hardening agent is 20 to 75 % of the weight. 

[Claim 3]The constituent for mold molding according to claim 1 or 2 whose content of organic 
sulfonic acid in a hardening agent is 5 to 50 % of the weight. 

[Claim 4] A constituent for mold molding given in any 1 paragraph of claims 1-3 whose organic 
sulfonic acid in a curing agent composition is toluenesulfonic acid and/ or xylene sulfonic acid. 
[Claim 5]The constituent for mold molding according to claim 1 to 4 which is a thing containing a 
compound in which a binding material is shown by the following general formula (1). 
[Formula 1] 

(X ^ and X 2 express either H, CHg or CgHg among a formula.) 

[Claim 6]Content of a compound shown by a general formula (1) in a binding material. The 
constituent for mold molding according to claim 5 which is 0.5 to 63.0 % of the weight. 
[Claim 7]A compound shown by a general formula (1). The constituent for mold molding 
according to claim 5 or 6 which is a 2,5-screw hydroxymethylsilane. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the constituent for mold molding used when 
making a mold mold using the binding material and hardening agent which consist of nature 
molding sand of artificial mullite, and acid hardenability furan resin. 
[0002] 

[Description of the Prior Art]In recent years, use of the molding sand adjusted artificially is 
considered in order to compensate the fault of the silica sand mostly used to the molding sand 
(fireproof granular material) used for molding of a mold, zircon sand, chromite sand, olivine sand, 
etc. The one has nature molding sand of artificial mullite. This has high refractoriness, low- 
thermal-expansion nature, friability-proof [ high ], and the characteristic in which it is spherical 
and it is good that it is etc. Since bulk density is comparable as silica sand, when it substitutes 
for zircon sand or chromite sand, it also has the advantage that the handling at the time of 
weight carrying the time of mold molding and a mold lightly is good. For this reason, that demand 
is increasing every year, especially, there is much demand in the object for automobile industries, 
and the example which tries that use also in the field which has adopted the franc self-hardening 
property process which is a mold molding process of using acid hardenability furan resin is 
increasing. 

[0003]Usually, when molding an important figure and a complicated mold, in order for restoration 
of sand to take time, it is necessary to adjust so that hardening may not start in the middle of 
restoration, and time until it hardens may become long. That is, the working life of kneading sand 
is needed for a long time. For this reason, in the foundry which is molding such a mold, it is 
adjusting by selecting an acid hardening agent in which working life becomes long. 
[0004] 

[Problem(s) to be Solved by the Invention]As a hardening agent at the time of molding a mold 
using the binding material which consists of nature molding sand of artificial mullite, and acid 
hardenability furan resin, When the sulfonic acid system hardening agent generally used 
conventionally was used and it adjusted and molded so that time until it begins to harden might 
become long, there was a fault that good mold strength was not obtained. 
[0005] 

[Means for Solving the Problem]Then, it is a constituent for mold molding used when this 
invention persons make a mold mold using a binding material and a hardening agent which consist 
of nature molding sand of artificial mullite, and acid hardenability furan resin as a result of 
research wholeheartedly that the above-mentioned problem should be solved. When a 
constituent for mold molding in which a hardening agent uses phosphoric acid and organic 
sulfonic acid as an essential ingredient has long cure time of a mold, it finds out revealing good 
intensity and comes to complete this invention. 

[0006]Namely, this invention is a constituent for mold molding used when making a mold mold 
using a binding materia! which consists of nature molding sand of artificial mullite, and acid 
hardenability furan resin, A hardening agent uses phosphoric acid and organic sulfonic acid as an 
essential ingredient, and content of phosphoric acid is related with a constituent for mold 
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molding whose content of 10 to 85 % of the weight and organic sulfonic acid is 5 to 70 % of the 

weight. , , . ■ -J J 

[0007]A constituent for mold molding concerning this invention uses phosphoric acid and organic 
sulfonic acid as an essential ingredient as a hardening agent, and. in content of phosphoric acid, 
content of 10 to 85 % of the weight and organic sulfonic acid consists of 5 to 70 % of the weight. 
In content of phosphoric acid, content of 20 to 75 % of the weight and organic sulfonic acid 
consists of 5 to 50 % of the weight still more preferably, as the wt. ratio, phosphoric acid/organic 
sulfonic acid is 0.14 / 1 - 17/1 - desirable - It is 0.3 / 1 - 15/1. It is 1 / 1 - 10/1 especially 
preferably. Content of phosphoric acid cannot acquire an effect of this invention, if content of 10 
% of the weight or organic sulfonic acid is less than 5 % of the weight, but if 85 % of the weight or 
organic sulfonic acid exceeds 70 % of the weight in phosphoric acid, the cold storage stability of 
a hardening agent will get worse. 

[0008]Phosphoric acid in this invention is called orthophosphoric acid, and is expressed with 
chemical formula H3PO4. In only calling it phosphoric acid, it has pointed out orthophosphoric 
acid. Although alkyls, such as methylsulfonic acid, ethylsulfonic acid, benzenesulfonic acid, 
toluenesulfonic acid, and xylene sulfonic acid, or aryl sulfone acid, phenolsulfonic acid, etc. are 
mentioned as organic sulfonic acid, A thing of toluenesulfonic acid from viewpoints of cost etc. 
and xylene sulfonic acid which is independent or consists of mixtures is preferred. Even if 
organic sulfonic acid in this invention contains an isomer generated at the time of these 
manufactures it does not interfere. When xylene sulfonic acid is mentioned as an example, for 
example m-xylene 4-sulfonic acid, M-xylene 2-sulfonic acid, o-xylene 4-sulfonic acid, o-xylene 
2-sulfonic acid. It is m-xylene as p-xylene 2-sulfonic acid and an impurity. 2,4-disulfon acid and 
m-xylene Disulfon acid, such as 2 and 6-disulfonic acid, etc. may be contained. 
[0009]It does not interfere, even if it uses various acid known for known art for phosphoric acid 
and organic sulfonic acid as a hardening agent of a constituent for mold molding used for this 
invention, adding to them. As acid, although various kinds of things are illustrated. For example, 
phosphate, such as calcium phosphate, potassium, hydrogen phosphorate, condensed phosphoric 
acid, Even if it contains one sort or two sorts or more of mixtures, such as inorganic acid, such 
as organic acid, such as phosphoric acid system compounds, such as monophosphoric ester, Di 
Linh acid ester, and Tori phosphoric ester, and also carboxylic acid, sulfuric acid, chloride, and 
nitric acid, it does not interfere at all. 

[0010] As a hardening agent of a constituent for mold molding concerning this invention, 10 to Bb 
% of the weight of phosphoric acid and 5 to 70 % of the weight of organic sulfonic acid which 
were described above may be contained, and diluent solvents mentioned above as others, such 
as acid, water or alcohol, may be contained. As a solvent used for a diluent solvent, water from 
viewpoints of cost etc., methanol, ethanol, and isopropyl alcohol are preferred. Since an impurity 
which carries out a byproduction may be contained when obtaining phosphoric acid and organic 
sulfonic acid, total weight with phosphoric acid and organic sulfonic acid in a hardening agent It 
may become 100 or less % of the weight. Here, total weight % of phosphoric acid and organic 
sulfonic acid is. A case where it is 100 % of the weight is included because other acid, diluent 
solvents, and impurities may not contain. 

[001 1]As acid hardenability furan resin of a constituent for mold molding concerning this 
invention, publicly known resin is used conventionally, it is independent, or this is mixed, and it is 
used as a binding material. As an example of acid hardenability furan resin, furfuryl alcohol, 
furfuryl alcohol polymer, and a furfuryl alcohol aldehyde polycondensation thing are used. A 
mixture or a copolycondensation thing with furfuryl alcohol, such as phenols and an aldehyde 
polycondensation thing, a melamine aldehyde polycondensation thing, urea, an aldehyde 
polycondensation thing, is used. That to which copolycondensation of the two or more sorts in 
these polycondensation things was carried out further can also be used as acid hardenability 
furan resin. As aldehyde by which a polycondensation is carried out to furfuryl alcohol etc., 
conventionally publicly known aldehyde compounds, such as formaldehyde, glyoxal. and furfural, 
can be used. When using phenols and an aldehyde polycondensation thing, as phenols, it is 
independent, or conventionally publicly known phenolic compounds, such as phenol, resorcinol, 
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bisphenol A, and the bisphenol F, can be mixed and used. It does not interfere, even if it uses it 
with various denaturing agents known for known art. . . ■ u- j- 

[0012]It is preferred one sort or to contain two or more sorts of a compound shown in a binding 
material of a constituent for mold molding concerning this invention by the following general 
formula (1) from a point which raises mold strength further with acid hardenability furan resm. 
[0013] 

[Formula 2] 



XiOHzC^O^ CHzOXz 
[0014](X ^ and X 2 express either H. CH3 or CgHg among a formula.) — that is, A 2,5-screw 
hydroxymethylfranc and a 2,5-screw methoxymethyi franc. It is preferred independent or that a 
2,5-screw ethoxymethyl franc, a 2-hydroxymethyl-5-methoxymethyl franc, a 2-hydroxymethyl- 
5-ethoxymethyl franc, and a 2-methoxymethyl 5-ethoxymethyl franc are used, mixing. In 
particular, it is preferred to use a 2,5-screw hydroxymethylfranc. a 2,5-screw 
hydroxymethylfranc and a 2,5-screw methoxymethyi franc ~ or ~ It is because reactivity is 
high, the hardening reaction of acid hardening resin is promoted and mold strength improves 
compared with a 2,5-screw ethoxymethyl franc. The reason the reactivity of a 2,5-screw 
hydroxymethylfranc is high is that two methylol groups contribute to a hardening reaction. That 
is, in the case of a 2,5-screw methoxymethyi franc etc.. after methoxymethyi ether's once 
hydrolyzing and generating a methylol group, in order to contribute to a hardening reaction, a 
promotion operation of a hardening reaction is a little inferior. 

[001 5]a compound shown by a general formula (1) ~ inside of a binding material it is preferred 
to contain 0.5 to 63.0% of the weight ~ it is more preferred to contain 1.8 to 50.0% of the weight 
— what is contained 2.5 to 50.0% of the weight is still more preferred, compound shown 
especially by a general formula (1) it is good to contain 5.0 to 40.0% of the weight, and it is the 
most preferred ~ it is good to contain 7.0 to 40.0% of the weight. Quantity of a compound shown 
by a general formula (1). An effect of having made a compound shown that it is less than 0.5 % of 
the weight by a general formula (1) containing is not acquired, and mold strength does not 
improve. On the contrary, if it exceeds 63.0 % of the weight, since it will become difficult to 
dissolve a compound shown by a general formula (1) into acid hardening resin and precipitation 
will occur in a binding material, it is not desirable. 

[0016]It does not interfere, even if it adds a silane coupling agent in order to raise mold strength 
more. As a silane coupling agent, gamma-(2-amino) aminopropyl methyl dimethoxysilane, gamma- 
aminopropyl trimethoxysilane, gamma-aminopropyl triethoxysilane, gamma- 
glycidoxypropyltrimetoxysiiane, etc. can be used, for example. In order to add a silane coupling 
agent in kneading sand, a silane coupling agent may be added in a binding material and a 
hardening agent, addition kneading of a binding material or the hardening agent may be carried 
out at nature molding sand of artificial mullite, and addition kneading of the silane coupling agent 
may be carried out directly at nature molding sand of artificial mullite. 
[0017]Nature molding sand of artificial mullite concerning this invention is a kind of ceramics 
which make an aluminosilicate a subject, and various minerals are artificially compounded and 
manufactured as a raw material. A thing given in JP,61-63333,A is mentioned to what is adopted 
industrially, for example, A slurry is blended so that aluminumgOg will be 20 to 70% of the weight 
and SiOg may be 80 to 30% of the weight as the main ingredients, dry granulation of this slurry is 
carried out with a spray dryer, and this can be sintered with a rotary kiln after that. A thing 
which uses for a slurry what mixed aluminium hydroxide with a nature raw material of kaolin, and 
a thing which added a deflocculant to a slurry are also used. According to JP,4-40095,B, an 
ingredient ratio after high temperature firing aluminum2O3:20-70 % of the weight, SiOg: A 
diameter a material composition mixed so that it might become 80-30 % of the weight As 
opposed to this spherical particle after corning to a spherical particle of 0.1 - 2.0 mm, Content of 




(I) 
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aluminum203 after high temperature firing at 90 % of the weight or more. Said spherical particle 
has been obtained as spherical calcination particles, preventing weld between these particles by 
particle diameter's making high-aiumina-quality powder of 0.1 mm or less 5 to 50 % of the weight 
of sotogake mix, and calcinating the mixture at 1400-1750 **. From Inside-and-outside 
Ceramics, this calls a cera bead, and is put on the market, and, in aluminumgOg, SiOg consists of 
about 35 % of the weight about 60% of the weight as the general presentation. 
[0018]As for nature molding sand of artificial mullite in a constituent for mold molding concerning 
this invention, new sand or reconditioned sand is used. Although what is obtained by a usual 
mechanical wear type or a roast type is used as reconditioned sand, it is high, and what was 
reproduced by a wear formula excels [ yield ] in an economic target, and it is preferred. 
[0019]In order to mold a mold from a constituent for mold molding of this invention using a 
binding material and a hardening agent which consist of the above nature molding sand of 
artificial mullite, and acid hardenability furan resin. The conventional conventional method is 
followed and it is nature molding sand of artificial mullite first. It is a hardening agent to 100 
copies (it is the same as a weight reference and the following). 0.2-3 copies are mixed and, 
subsequently it is acid hardenability furan resin. Although it is common to mix and mold a binding 
material containing a 0.6-5-copy considerable amount. It is not limited in this method and order. 
It is also good to use only for a portion which may use for all molds mixed sand obtained by the 
above, and is needed. For example, as facing sand, it may be used and what consists of silica 
sand currently generally used may be used for backing sand. Use of an additive agent with a 
conventionally publicly known additive agent for facing using a constituent for mold molding of 
this invention, for example, promoting hardening, etc. does not interfere at all, and is Included in 
the range of this invention. 

[0020]If a mold is filled up with this and predetermined time neglect is carried out at ordinary 
temperature after obtaining kneading sand as mentioned above, acid hardenability furan resin can 
harden and a mold body can be obtained. When stiffening acid hardenability furan resin, it is also 
possible to heat and neglect it, without neglecting it at ordinary temperature, but if a curing 
agent composition concerning this invention is used and acid hardenability furan resin is used as 
a binding material, acid hardenability furan resin can be stiffened at speed sufficient by neglect 
at ordinary temperature. 

[0021]lt is preferred to apply mold wash to the surface of this mold body. What is necessary is 
just to apply to the surface on which molten metal contacts while on the surface of a mold body 
as a place which applies mold wash. In order to apply mold wash, mold wash is adjusted with 
solvents, such as water, methanol, and ethanol, so that it may become desired viscosity, and a 
mold wash solution is made. This viscosity should just be viscosity which is easy to apply a mold 
wash solution to the mold body surface, and about 15-50 Baumes are specifically enough as it. 
As an applying method, methods, such as a dip coating method (dipping method), a spray coating 
method, a brush coating cloth method, and a fish flour method (the **** or ** method), can be 
used. And after applying this mold wash solution on the surface of a mold body, evaporation 
desiccation of the solvent is carried out and the mold body surface is made to carry out 
spreading formation of the mold wash. As mold wash, what uses as base resin what uses black 
lead as base resin, a thing which uses magnesium oxide as base resin, and zirconium oxide can 
be used here. 

[0022]Although the above explanation is related with a manufacturing method of a suitable mold 
which uses a constituent for mold molding of this invention, a constituent for mold molding of 
this invention is not used only for such a method. For example, in the above explanation, 
although creation of kneading sand, restoration of kneading sand, and hardening of a binding 
material were performed at ordinary temperature (ambient temperature), it cannot be 
overemphasized that it may carry out heating. A constituent for mold molding of this invention 
can be used general-purpose in manufacture of various molds. 
[0023] 

[Example]Although this invention is explained in detail with an example below, this invention is 
not limited only to these examples. "%" in an example and a comparative example shows "% of 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2008/11/25 



JP,09-047840,A [DETAILED DESCRIPTION] 



5/7 ^—iy 



[0024]It is nature molding sand of artificial mullite (cera bead 60#500 made from Inside-and- 
outside Ceramics) at the conditions of 125 ** of examples, and 50%RH. As opposed to 100 
weight sections, Hardening agent containing 55% of phosphoric acid, and 15% of xylene sulfonic 
acid 0.5 weight-section ******. Subsequently, furfuryl alcohol and formaldehyde resin (the Kao 
Quaker make, KAO rye toner 340A) 0.8 weight-section kneading was carried out, the test piece 
of 50 mm in diameter and 50 mm in height a cylindrical shape was produced promptly, and the 
compressive strength 5 or 24 hours after 1 was measured. A result is shown in Table 1. The 
remainder in the hardening agent shown in Table 1 is water. The time of intensity falling not less 
than 20% as compared with the compressive strength of the test piece which neglected the 
kneaded material obtained by the above, and created the same test piece for after [ of an after / 
kneading / every ] 5, 1 0, 20, and 30 minutes, and the compressive strength of 24 hours after 
created immediately after kneading was made into working life. A result is shown in Table 1. 
[0025]Except having changed one to Examples 2-9 and comparative example 9 hardening agent, 
as shown in Table 1, like Example 1, the test piece was created and compressive strength and 
working life were measured. A result is shown in Table 1. 
[0026] 
[Table 1] 
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[0027]With example 10 conventional method, formaldehyde was made to react to predetermined 
time and urea under basic conditions, Para toluenesulfonic acid solution neutralized after ending 
reaction, and the urea-formaldehyde polycondensation thing was obtained. The obtained urea- 
formaldehyde polycondensation things are furfuryl alcohol and a 2,5-screw hydroxymethylfranc 
(the Aldrich fine-chemicals company make: 2, 5-Furandimetanol) as shown in Table 2. [1883-75- 
6]It blended with (AS registration number) and the binding material was obtained. And it is nature 
molding sand of artificial mullite (cera bead 60#500 made from Inside-and-outside Ceramics) at 
the conditions of 25 ** and 50%RH like Example 1. As opposed to 100 weight sections, 0.5 
weight-section ****** ranks the hardening agent containing 55% of phosphoric acid, and 1 6% of 
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xylene sulfonic acid second, and it is the above-mentioned binding material. 0.8 weight-section 
kneading was carried out, the test piece of 50 mm in diameter and 50 mm in height a cylindrical 
shape was produced promptly, and the compressive strength 5 or 24 hours after 1 was 
measured A result is shown in Table 2. The remainder in the hardening agent shown in Table 2 is 
water The time of intensity falling not less than 20% as compared with the compressive strength 
of the test piece which neglected the kneaded material obtained by the above, and created the 
same test piece for after [ of an after / kneading / every ] 5, 10, 20, and 30 minutes, and the 
compressive strength of 24 hours after created immediately after kneading was made into 
working life. A result is shown in Table 2. , . ^ .j u j ■ 

[0028]Except having changed Examples 11-14, the comparative example 10-11 acid hardening 
resin, and a hardening agent, as shown in Table 2, like Example 10, the test piece was created 
and compressive strength and working life were measured. A result is shown m Table 2. 
[0029] 
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[0030]When seeing the intensity 24 hours after the test piece mold obtained by the method 
concerning Examples 1-14, all were satisfactory so that clearly. More satisfying intensity was 
obtained by making the compound of a general formula (1) contain in a binding material 
especially. On the other hand, the thing which uses either phosphoric acid or organic sulfonic 
acid alone into a curing agent composition. What used together to them sulfuric acid which is 
inorganic sulfonic acid, and the thing which uses the content of phosphoric acid and organic 
sulfonic acid out of the range of this invention, Although satisfying intensity is revealed like the 
comparative examples 6-7 when working life is short, intensity is all low, and when working life is 
long, if this mold is used, a mold will break or it will have an adverse effect on cast quality. 
[0031] , , , 

[Effect of the Invention]If the constituent for mold molding of this invention is used as explained 
in full detail above, even when working life is long, good mold strength can obtain. Therefore, the 
nature molding sand of artificial mullite which has the various good characteristics can be used 
now, and effects, such as a cost cut by improvement in cast quality and the improvement in the 
rate' of reuse of molding sand, are done so, for example from the characteristic with good high 
refractoriness of this molding sand, low-thermal-expansion nature, friability-proof [ high ], etc. 



[Translation done.] 
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